Fund managers earn a portion of their fees by out-performing a benchmark, typically an index. To out-perform, they may leverage the fund or engage in scrip lending, but usually they "stock-pick", taking positions in the market which differ from those of the benchmark, namely: "active share". Several factors in the fund's mandate may constrain the level of active share in a fund, inter-alia: limits on specific equities or sectors, tracking error constraints around the benchmark or limits on short-selling.
INTRODUCTION * AND LITERATURE REVIEW
Investors pay a management fee for the activities required in managing a portfolio of financial assets. These activities include some level of due diligence in the selection of investments, day-to-day accounting, statutory and fiduciary duties and other administrative activities. In addition to a management fee, investors are typically happy to reward skill. A fund manager who is able to consistently out-perform her peers will grow the fund's asset base, despite charging performance related fees. The advent of low cost index tracking funds and the increasing proliferation of Exchange Traded Funds (ETFs) are indicative of investor disenchantment with managed funds. Index funds and ETFs enable investors to easily acquire, at significantly lower cost, a portfolio of well diversified assets which tracks a benchmark index. Consequently, unless they are able to add value beyond the administrative duties required in managing assets, managed funds face a decline in assets under management and pressure on fees.
'Active share' is a term introduced by Cremers and Petajisto (2009) to describe the proportion of a fund which does not overlap the benchmark index. Whilst leverage, scrip lending, short-selling and other tactical asset allocation strategies can be value enhancing, many funds have limitations on these activities. Apart from these approaches, it follows therefore, that those fund managers with high levels of active share are best able to significantly over (or under) perform the benchmark. In their study of 2650 United States fund managers over the period 1980 -2003 , Cremers and Petajisto (2009 found that those funds with the highest levels of active share (approximately 80%) typically out-performed the benchmark by around 1,5% pa. They also found that the level of active share had declined over the time period of their study. Their results showed that, until about 1986, almost all funds showed active share levels above 60%, but by 2003, only half the funds in their sample had active share at levels above 60%.
Cremers and Petajisto (2009) A  30%  10%  10%  20%  B  30%  40%  30%  10%  C  40%  50%  40%  10%  100%  100%  80%  40%  Halved:  20% From the above example, it can be seen that the overlap between the shares in the fund and the index is the passive share component in the fund, and to avoid double-counting the active share can then best be described as (1 -passive share).
Bhattacharya and Galpin (2005) identify two investment philosophies: 'stock picking' and 'indexing'. Their paper, which sets out to determine the dominant of the two philosophies, examines the level of stock
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picking around the world, using a metric which they develop to measure the maximum volume of stock picking in a market. Based on the intellectual foundations of Markowitz's (1952) modern portfolio theory and Tobin's (1958) separation theorem, Bhattacharya and Galpin (2005:2) argue that if all investors seek the optimal market portfolio, then the "volume traded in stock i should be explained completely by the market capitalisation of stock i". If this is the case, they suggest that the deviation from the market portfolio would be explained by (1-R 2 ) of the cross-sectional regression of the log of the volume traded and the log of market capitalisation. They also note that their metric of (1-R 2 ) is an upward biased estimate of active share, because it is an "estimate of the maximum proportion of trade that can be explained by stock picking" (Bhattacharya and Galpin 2005:8) . Although they note that the metric could be improved to give a better estimate of active share, they opt for the parsimony of (1-R 2 ) and ignore the modest bias. Bhattacharya and Galpin (2005) examine the timeseries of active share for 43 countries (including South Africa) and observe that stock picking is declining all over the world. They note that the maximum levels of stock picking are higher in emerging markets (63%) than in developed markets (45%), and they show (for example) that the maximum volume of stock picking in the US has declined from levels of 60% in 1960 to a low of 24% in the 2000s. Based on the literature described above, we examine the proposition that stock picking on the JSE has declined over time. We also measure and compare the levels of active share in South African managed funds and test the proposition that high active share is associated with out-performance.
METHODOLOGY
We split the methodology into two sections. In the first we largely follow Bhattacharya and Galpin's (2005) Lo and Wang (2000) .
Following Bhattacharya and Galpin (2005), we plot the log of value traded in the year (Y axis) against the log of market capitalisation (X axis) at the end of the year, for all listed shares, and then compute the maximum level of stock picking as (1-R 2 ) of the regression. Several data related issues were managed as follows:
Survivor bias can be a significant issue in studies of financial time series (see for example: Gilbert and Strugnell, 2010) . To mitigate survivor bias, we include all the ordinary shares that were listed in each month of the study, adding new listings and removing delisted shares as they occur.
In instances where a large capitalisation share listed or de-listed during a calendar year, or where unbundlings or other corporate actions occurred, the data points were observed as outliers in the scatter plot of the regression analysis. In these instances the value traded was pro-rata adjusted to estimate a full year's trading.
Rights issues required no special treatment because the market capitalisation and value traded were expected to increase in equal proportion. The same rational applied to share buy-backs. Some short-term anomalies were noted, but these were not expected to significantly influence the results.
In 2002 the JSE introduced a free float adjustment factor into the calculation of weightings in their capitalisation-weighted indices. The free float adjustment factor represents the proportion of shares that trade freely (as opposed to being tightly held by controlling parties) as a percentage of the shares in issue. Given the purpose of our investigation, we viewed this adjustment as material, and the JSE free float factors were applied to the market capitalisations of affected companies. Furthermore, we extrapolated these across the entire period; that is not just from 2002, but back to 1988.
Traditionally, capitalisation-weighted indexes include all the issued shares of constituent companies. However, many companies have listed shares on more than one exchange, and in these instances we deemed it inappropriate to compare the full market capitalisation with the value traded on one exchange. We therefore included only the fraction of shares listed on the JSE in the computation of market capitalisation.
Finally, instead of simple OLS regression used by Bhattacharya and Galpin (2005), we developed a capitalisation-weighted regression algorithm to provide appropriate bias to large companies versus small companies in the computation of R 2 .
Section 2: Active share in managed funds
For the second section of our study we were unable to locate a suitable time-series of fund-holdings at individual stock level. For each fund in the database, we are able to calculate the active share component, using Equation 2, on a monthly basis, and using the September 2010 level of active share for each fund we show the distribution of levels of active share for domestic general equity funds.
Cremers and Petajisto (2009) found that those funds with the highest levels of active share out-performed the benchmark by around 1,5% pa. To test the relationship between active share and fund return, we compare the level of active share (calculated using Equation 2) in each of 90 domestic general equity funds with their returns. The level of active share for each fund was measured at 30 September for the years 2006 to 2010, and we use the five year average as the independent variable in a regression analysis.
We control for the different levels of risk in each fund using the standard deviation of monthly returns over the three years ending in 2010. For the dependent variable we compute a modified Sharpe ratio; with the annualised five-year return as numerator and the standard deviation as denominator. The fund return data was sourced from Profile Media.
Finally, we examine the performance of the lowest active share fund against the sample. Using the Stanlib Index Fund (active share = 5%), we rank the five-year holding return for each fund on a daily basis, over the period 1 March 2002 to 30 April 2011, and determine the standardised ranking of the Stanlib Equity Fund.
Similarly, we examine the performance of the SATRIX40 ETF against the sample, to evaluate how well this alternative investment vehicle performs. The SATRIX40 differs from the domestic general equity funds in several ways. It comprises (only) the top 40 shares, weighted by market capitalisation, whereas the general funds may have holdings in many more shares as well as cash and other securities. Consequently, the SATRIX40 has low active share, a low fee structure and high volatility. We repeat the standardised ranking explained above, but we do this in two ways. In the first instance we ignore risk and base the ranking on unadjusted 5 year returns. Secondly, we calculate the standardised ranking using the modified Sharpe ratio described earlier. The SATRIX40 was only listed as a collective investment scheme in 2004, and so we use the JSE Top 40 total return index (J200T) as a proxy for the SATRIX40 over the period 1988 to 2003 to extend the analysis.
RESULTS
To provide some context to the study, we observe that over the period 1988 to 2010 there were significant changes on the JSE; highlights of which are presented in Table 1 below: Following Bhattacharya and Galpin (2005), we plot the log of value traded in the year (Y axis) against the log of market capitalisation (X axis) at the end of the year, for all shares listed in that year, to measure the maximum level of stock picking (active share). We do this for years 1988 to 2010. In section 2 of the method we examine the level of active share in the domestic general equity funds which are listed in the ASISA database, for which we provide selected statistics. 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 From Table 2 it can be seen that whilst the number of funds only increased marginally, the value of funds under management more than doubled over the analysis period. We also note that at December 2010 the average total expense ratio (TER) is 1,68% for these funds. This compares with a TER of 0,62% for the Stanlib Index Fund (the fund with the lowest level of active share in our sample) and a TER of 0,46% for the SATRIX40 ETF. Dec 2010, using individual stock level data we obtain an active share value of 50,8%. This compares with the 45,0% we obtain using sector level data. As can be seen, both approaches present challenges. We observe that 17% of the fund is invested in individual shares, the names of which Allan Gray does not disclose, because their holding is less than 1%. This makes it impossible to accurately calculate active share using Equation 1, and we conclude that our sector level approach is reasonable. Using Equation 2 we calculate the five-year average level of active share ending 31 December 2010 for the 90 domestic general equity funds for which we have data, and present a summary of the results in Figure 3 . The five year average level of active share in the sample was 45%, with a median of 39%. As expected, index tracking funds dominate the lower levels of active share, whereas fundamental funds evidenced the highest levels of active share. The average level of 45% is significantly higher than the level of about 15% we obtained using the Bhattacharya and Galpin (2005) approach for the whole market in Figure 2 .
To examine the relationship between active share and performance, we regressed the five-year risk adjusted returns (Y axis) against the five-year average level of active share (X axis) for the 90 funds in the sample. The results are shown in Figure 4 .
In contrast to Cremers and Petajisto (2009), we find no significant relationship between the level of active share in a fund and the fund's five-year return. However, we do note that heteroskedasticity is evident in Figure 4 ; as active share increases, so the spread of returns increases. Although some funds with high levels of active share do produce superior returns, many do not.
In Figure 5 we examine whether a fund with low active share is able to deliver superior returns to its more active counterparts. On a daily basis, commencing in March 2007 we calculate the standardised ranked performance of the Stanlib Index Fund against all other general equity funds, on the basis of ex-ante five-year holding period returns.
The StanLib Index fund had the lowest level of active share in our sample. From Figure 5 we observe that the number of funds reporting increased from 40 to 70 over the eight year period. The StanLib fund typically ranked at about the 20 th percentile, although the fund's performance deteriorated significantly between June 2008 and June 2009, dropping briefly to the 80 th at the height of the global financial crisis. The graph presents further evidence that active share is not a determinant of performance.
Finally, we repeat the standardised ranking of performance for the SATRIX40 ETF. Figure 6 Figure 6 shows that on average, throughout the period, the SATRIX40 ETF shows a fairly volatile ranked position between the 10 th and 50 th percentiles. Towards the end of 2008, during the height of the global financial crisis, the SATRIX40's five-year ranked performance drops to around the 60 th percentile.
We repeat the above analysis, but in this instance we adjust for risk by ranking on the modified Sharpe ratio described earlier. Figure 7 presents the results. Finally, we examine the performance of the SATRIX40 ETF against the sample of domestic general equity funds. The SATRIX40 ETF provides an alternative investment vehicle to the managed funds in our sample, but has low active share, a low management fee and higher volatility. We find this ETF performs between the 20 th and 40 th percentile over the period 2002-2010 on the basis of five year returns. If the returns are risk adjusted, the ETF's performance is significantly worse.
Although active share positions are a necessary condition for out-performance, we find no evidence, in general, to support the notion that fund managers take good active positions and thereby justify their higher fees.
Appendix 1a
Active share for the Allan Gray Equity Fund using individual share holdings at 31 Dec 2010 
